PET imaging of 11C-labeled coenzyme Q10: Comparison of biodistribution between [11C]ubiquinol-10 and [11C]ubiquinone-10.
Coenzyme Q10 (CoQ10) plays a key role not only as an essential electron carrier in the mitochondrial electron transport chain, but also as an antioxidant to protect cells from oxidative stress. CoQ10 supplementation is expected to be effective for a variety of diseases. The predominant forms of CoQ10 are the ubiquinol-10 (reduced form) and ubiquinone-10 (oxidized form). Both forms of CoQ10 supplements are commercially available, however, their kinetic difference is still unclear. In order to conduct in vivo analysis of the kinetics of ubiquinol-10 and ubiquinone-10, we succeeded in synthesizing 11C-labeled ubiquinol-10 ([11C]UQL) and ubiquinone-10 ([11C]UQN), respectively. In the present study, we aimed to investigate the kinetics of [11C]UQL and [11C]UQN, both of which were administered via the tail vein of 8-week-old male Sprague-Dawley rats. Whole-body positron emission tomography (PET) imaging was performed to follow the time course of accumulation in the liver, spleen, brain, and other organs. Then, at the two typical time points at 20 or 90 min after injection, we conducted the biodistribution study. Various organs/tissues and blood were collected, weighed and counted with a gamma counter. Percent injected dose per gram of tissue (%ID/g) was calculated as the indicator of the accumulation of each compound. As the results, at both time points, %ID/g of [11C]UQL in the cerebrum, cerebellum, white adipose tissue, muscle, kidney, and testis were higher (P < 0.05) than that of [11C]UQN: at 90-min time point, %ID/g of [11C]UQL in the brown adipose tissue was higher (P < 0.05) than that of [11C]UQN: on the contrary, %ID/g of [11C]UQL in the spleen was lower (P < 0.05) than that of [11C]UQN at 90 min. In a separate study of the metabolite analysis in the plasma, UQL injected into the tail vein of rats was almost unchanged during the PET scanning time, but UQN was gradually converted to the reduced form UQL. Therefore, the uptake values of UQL into the tissues and organs were rather accurate but those of UQN might be the sum of UQN uptake and partly converted UQL uptake. These studies suggested that the accumulation level of administered CoQ10 differs depending on its redox state, and that CoQ10 redox state could be crucial for optimization of the effective supplementation.